Negative effects of tacrine (tetrahydroaminoacridine) and methoxytacrine on the metabolism of acetylcholine in brain slices incubated under conditions stimulating neurotransmitter release.
The effects of tacrine (1,2,3,4-tetrahydro-9-aminoacridine) and 7-methoxytacrine on the metabolism of brain acetylcholine were investigated in experiments in which acetylcholine turnover was stimulated by tissue depolarization or by 4-aminopyridine. Rat cerebrocortical prisms were preincubated under "resting" conditions (Krebs-Ringer buffer with 3 mmol/L K+ and with paraoxon to inhibit cholinesterases) and then incubated in the presence of tacrine or methoxytacrine and of 50 mmol/L K+. Both drugs diminished the amount of acetylcholine released by depolarization and the amount of acetylcholine synthesized during incubation; in experiments in which [14C]choline was present in the incubation medium simultaneously with tacrine or methoxytacrine, the drugs diminished the uptake of [14C]choline by the tissue and the amount of [14C]-acetylcholine synthesized and released into the medium. In these experiments, it was not possible to distinguish whether the inhibitory effects of tacrine and methoxytacrine were primarily on the process of acetylcholine synthesis (particularly on the uptake of choline), or whether the drugs also acted directly on the process of neurotransmitter release. In subsequent experiments the prisms were preincubated with [14C]choline and only then subjected to a short depolarization in the presence of hemicholinium-3 and tacrine or methoxytacrine. Both drugs severely inhibited the release of preformed [14C]acetylcholine and prevented the diminution of tissue [14C]acetylcholine stores. Methoxytacrine was also found to diminish the release of acetylcholine induced by 4-aminopyridine while increasing the content of acetylcholine in the tissue. Tacrine and methoxytacrine had no effect on the activity of choline acetyltransferase (EC 2.3.1.6).(ABSTRACT TRUNCATED AT 250 WORDS)